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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a 
battery electrode plate that is capable of 
performing three-dimensional current collection 
although thinly made and that has an excellent 
performance such as that it does not generate 
expansion at the rolling process or internal 
short-circuiting, while having a structure of low 
cost and high mass producibility, and a 
manufacturing method of producing the battery 
electrode plate. 

SOLUTION: In the core material 1 applied in 
filled state with a mixture made primarily of 
active material 2, the rows of the bent 
protrusion section 8, which are formed with the 
first and the second bent protrusion section 4, 7 of a strip of fancy book shape 
respectively protruding alternately in both directions on the front and the rear of the 
metal sheet 3, and which are formed in a direction X of the metal sheet 3, have a shape 
in which plural rows are arranged along the other direction Y which crosses at right 
angles the direction X of the metal sheet 3, by interposing the flat section 9 of a 
prescribed width. This battery electrode plate is manufactured by either of a 
reciprocating method or a rotary method by continuous press, or by an electrolytic 
precipitation method. 
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[0044] *fc, ±ies*r 1 1*. -«cfero*s->- h 
3icjp«ic»fiELfcxy hA^fc£SfflM*co®ffi£« 

SB4, 7SJ&firT?££>CDT7. «fc otA 'J 5&if*<5B 

£f * d t A<£ A^ h> . ft SB > 3 - h * if #n±-t Z> 

-rSd-blc^y^T-^^tfJ-C-, jf%jM2|zJfcfr-5«:ig 

•5>wtA<Pjffif«E-S„ L^t. Jil2«:*t1l*, *g->- 
K3(D^5S®fiiJlc3ESIr5§tU$^i,mi fc<fel^m2^ 

t?^, -&.7tttite7£®&oimm&i,tznmmzit&Lx 
mm&>m*<n<u-?x*im3iL&%L-t^ti!><X'£s><, 

[0 0 4 5] *e>lz. ±ESifefflSaiE-ei*, £*M CD 

g^isj co a sbp izm o r si*gg 5 t>Wf£ * l> co 

"C. S«1 CDS^|qlC0Blo5Sy^fiAt|Rj±L-C. ffS 

H'j — k'i=»-t B-ossm-ff a c t *< 

LA->t. *ifeSS5lc(*. I3 3l^-rj:5l-s Oil 
»15 (*fcl*diai) A^ttt01BST-^jS*ttrLL\* 

cot?. m&&m$>A, 7cojB^i=»ifea5 5(cs6±-rs 

Lt3"V>Si«^*K5*T?#-5 title. ^ttfegI5 5C05SS*<lRl 
±-f £::<!:;^e.. «lifea!5l=S5Ecommtt:^^-r-&fg 
le^lfiSP 5 A<5r+iffl A<o y f c <t < , 2 £ (c. 
5S^M2CO^^COaESlX!@lZi3l,NT^ffl^liia54, 7 
C0#tf l=iB«e LT*ifegp 5 |=#tf * -5^16* 

7fc«fcU:3FfflgP9C0)5^-d .1 *y t*#'ECJ5*-d 2(C^ 

fiE**i-c^-5coT?. moti&s$mz.&is.itimmz&-3x 
mm^ifizm^^^izit. asssu-c&^jiifesiJ 

-mtH±? otitic. J:y«t§|3S:}f^*#.SCi:A<T- 

[0O4 6] ±iE«jtefflm«E«-CI*. jRAKU* 

4, 7*^o)SfiBttcog^(fi]*<«:*t 1 ©S^|S]Ylc 
^Srr5E@-efl3/££;h/ti*£>co-t?. S»ilc^»]^^ 

^■r^fsici*. ^»j*s*ti cDg^iPjKjaoT^rr 

ffl»4, 7icgio^of=yr-5co*<KJh$tts. 
£*n i*cttco±ft*<jst)H^6 4'icaig*ih.r^ 

[0047] ccomffiffii*. ^ai-fc^rtt^lB 

[0 0 4 8] B4»^«ffia>ff2CDSlK(D^ffilZ«|«« 




14. Olz^*iO)TOffiffil^6jE*fcl*fta>}S«M:2 

#y. s»i o*<. s^M*(R](cxs[cc3^i^^ffi-r^) 

££tfa2;«tijBttl«|!l I , I 
¥«t£EBT— *«l-»o-C»«S*ir tt«JBU'tt9l 1 

3A<. ffiawawtia i 4*4Melt-*«ji::#liix 
[0049] ±ek» i o i ommoi&mo&tt i ib 

£tgifrr££l4. &®V- h 3 letter. 7 a 

j£ L r « « BEE- •> to o i 7 Mzmtfxofr 
-7^o#gf7 0SI(t h3lz*t«L. 

[0 0 5 O] O^lZ. §|1 OHlfiCD^JBCOSTfefflBffifi 20 

i±asw***M (DJiaarafcot^TKWf *• Bsc*. 

1 8i:Ti1 9fc*«ir«***t. Z0±Si 8fc£ 

^lv- h 3 *"J9Bf-r*'fctoO)i/^ 'J— (D 30 
33»2 2 t Lr»rt**lTL^*. &tt**;/$-2 Olcfc 

r**«w*#=oa>i!i*2i f 2 i ni=i*. ¥a®<h 

[00 5 1 ] H5TI*,-4i: LTTM1 9CD««*^L 
TlA««C±&1 814. Tffll 9£^-8tJ£<7>ttf>£± 

tkiesi*-. ioa*©«**^ji-2oi<Tai 90 

««* v jt - 2 o f=» LMHftl::** *E«-CHlt 
b4xTl>£o Lfc#ot, ±11 8<tTf 1 9£*<Sl^ 

* 7 $ - 2 O J; «ft»ffl<DStt* 7 * - 2 OM! 

[0052] KWl h3l*« fftt 

*u ±11 StTIl 9<t(4. ^Bi/-h3^ra*»3l 

«ffi»ttB^:«i:«ArR]|ziiUJBn$ti«. z*u=*y. 
±11 8 0)ffi^7^-2O(!:TIl 9a>ffi#rt*;/$- 

2 0<hi4. eim::**&ot. »rfi](ar33l*&**if=*ja 

v— h 3|C N 0 6 (b) ir^-T^d^X'J V h 2 4 <t;g 50 
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Mi 9il*SlMc«n**#iftfcaaMia;h^ *ll*T 

*B^-h3A<fiffse^^t£(tra*»3i**i. -jsi«. ± 
a^BttaMMriftyx-r. 

[0053]' B6 (a) Ii±i1 8tTiT 9<htf>l®^ 
$t^tt)B*«aMf=*Lfc¥fflH.- n (b) l*±Hl 8 
^TI1 9£<DI«*ftlM::«fcoT&Bi/- K3lz^J«* 
*ifeX»j9h2 4tjMiItt»4 f 7i*«aMJz«L 

(4. ±11 8<hTSM 9 0ft<r©^«2'2 f 2 2#M 

SBftl::* «at4ZO(DX'j7h2 4 f 2 4|«(^fiE 
**lfefiffiMtt»^TSl 9C0=&di^2 1 T»»L-tlf 
&4lT»1 XAKU«4^ lO±I1 8C0Cj^2 1 T* 
ff LTIf b*lT§S 2 ftttVUtt 7 3^**i**t»fiiaF*t. 

±T0>3MDX«&2 3tf*OT«ttBlc¥B<^9tfKJiES 
*u B3lcwLfcK*tlWB*±^* 0 fcfc. ±I0)X 
U «y h2 4(4. ftM^1 1-260373 #^*I=BH5?0)*31> 

fcXU * hJ«* : -36fl!>nBBI**H'TlWd-r*E«^KH' 

[0054] OiWatB, ««*^*- 

2 o tHrfeMM-eBabftfe-frft^a 1 8 iTfi 1 9 t * 

-MAnic«tta)Mi>--h3«att a r«z^:r=j:y. is 

|lt9lia>XU * h2 4t»ttJBtt»4 f 7£*«i£BB*|C 

(4, «tor«*acx8"C«*ti 

^5±-C(4. 2 O<Dg/M5**100jum*an 

I'BSt LTttfflfc:* 'J v h 2 4<D»ja*<Wtt-0&SA* 
»1 33J:tf*2«ft»U«4- f 7$«/Jxe^^-CE 

**B»JB«««*«a**c±#-o*«. 
[ o 0 5 5 ] m 7 14> mi oaaavaaaftfli vatt 

-efc*. ±ISSi^SBI4, -»<DjDIP-;i/2 7, 2 8 

h3 0H[*^ft(zffiair4Mi!i-ciTi3ffi 

»ftS-frfc«l«l=ttoTl^«. ±T<DJDXP— ;U2 7, 
2 814. Mfl!l3Bffll=30»3 2*^rt*tlfcCi«2 9A^« 

2 9Mlc*ttlxtf 3 0tffiME£tifenStt*?9 — 3 1 

*Hfa*a«itT*y, c*t&n««*y*-3 1 
#^o!>#ia»2 9A«ftar*EB-e. 
3*©iwi«*B<DTO*»«ii=-ato$*5-frr*«**t-ci^ 

*. **LT. ±T<0P-;U2 7. 2 814. -^O^Jg-r 




[0 0 5 6] ZOM^&^lts WflDXP— ;U2 7, 2 
8 £P&[5]ifc£l±£ ZflDWJDXP — )l>2 7, 

2 8 raicwttco^jii/- h 3 tfimmthiz&sk Lxm y £ 
**i* D . c *tic*y . 4lv- h3icf*. jt»<Mnxp 

— ;U2 7 0RffiW7^-3 1 (DSJS&3 2<hTSfl<7>j!jOX 
P-JU2 8<DRfc#:*r;/*-3 1 (03^3 2£;!)<^i^ 
: 7@m^?S5BT**^TX■J K2 4 3^»fiE**i'40>i:(5lS 10 

bb*iz % ^t^zo^x y ^ h 2 4-ni=»dtdttfett 

ffl»tttt#*n^8M>»XP— JU2 8CD^&aSP2 9t*fflL 
±if 6#tr«i JBtt»HJ»4^ 5.o±wo>*nxp— ;i/ 

2 7<7>diS|52 9t*fllTlf &*lTft 2ttttMBflS7 *<* 
[OO 5 7] CC0±T(DJnXP-;U2 7, 2 8*fl!l*fc 

p-$ u tto>m&J57&viz % ±m*s— h 3 * mrnmz 

ja^[cJtb«cL-C*OXiSJS*±lf^Ci:A<-e#. ±£tt 

^-siRi±-r«o flu c<op-^ y^cossiaS^T? 

[005 8] 08i*. gn 0>nm<D&m<Dn&mni&fii 
«««bb-c** 0 zom&Ji&-Q\t. B««fuaat-i 30 

oT*M*-h3*iMlttfcft»T*0£nftl^ 

K3|Z»BB«a»4 f 7 % *Ml«9*5«fclH|S* 

3t*ar*. *B'i/— h3ic»ttKu«4 v 7. spaa 9 

[0 0 5 9] ±IBSlitSai*. P--JUtt(D«««ftt F9 
A3 7^ 1M (*>o*«) 3 4lCfcMS4lfcfMR* 

<»o*») 3 3 4>i=ai ifetttttfiifM 3 4 onas 

HRttbtU *0MfrUF9it3 7tfftB7»r-3£*A 40 
467;-KtU loMKHiK7A3 7«*y-K 

t it astnr=M«f taawtfi* - £ i=<fc y . . 

3 3fr*m&ffimLtz-v^ji>tfnMtiim K7A3 70 

1**. «««rcBTS«^a>ftiHiB3 8A<^ia*tt*.. 

[0 0 6 0] B9«i:i*LBl 2(*<5r*it,a«¥«rtt 
37S^U B9ttatAMB. B1 Ofiffl^LT^L 
fc-«0>«JRr«HB. Bl 1 l*B9<DA-A»-C«WL 
fctt*BfBB, B1 2l*B9<&B-B|Mff.BB-C**. 50 
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SP3 9 i«fflIHl8P4 0 fca6«SEa)E«-C-W(c»*S4i 
fcKlia»4 i *<BrSiHa>¥a»4 2**«L"CRB»lR) 

F9A3 7ICI** 1211 2(c^-r^^(c. Ift&fflasWfflS 
* ffeS* <!: IC **i«ti» 3 9 fc J: tfcSffi DflSiJ 4 0 
*<*JBJ3t0>Jfc»tt 43, 44 *<RJ^Jn] y (C^frlC^j$ 
SftTl**.' * Eli 0fc<fctfBl 1 Ic^-Tcfc5 

ftCjW3 9. aflD3«4'0. 3 Fa«4 2fc<fetf**6»4- 
3, 4 4<D#aBlCl*. ^*>|C*y»«*#tfc*JB« 

»®4 7&&l+S>*iX^%>kk*>lz. Bl i.f=*yj;9 

ic % xua«3 9fc*ttia«4o"fc©*jM»i=isL^r# 
4 8^tatt»*t?w**it^^o 

[0 06 1 ] iffl3 4tlt :Ot«l3 4S7/- 
FiU flo«*«ta K7A3 7** v— Ft Ltlfi! 

»rt «»« Bsa«fT*>fcT fe y v 33^ mmm 

L/cSrg imz.lt* =-vfrM it. ■*«fHJK7A3 7 

a>H®ict5it**ja#s®4 7<D±SBitn««cv«L'c 
a«nrziaig-r«m«fu K7A3 7afr-H«Bi< ei* 

th K7A3 7C0^^®{Z20/im-30|/m^SOIl^fCit 
SLt, M«3 8^jfh«. C^l$g3 81*. 

»«3 4fr&»yffi**U WVKP-749^L 

r*#»« K7A5oicit«&*it^< 0 :ct\ * 

[0062] F^A5orz«#»64i*K 
tt u*b 3 iz^-r» 1 o>sitt(D^ffia>£ffi tnmoj* 

^StLTlN^ -ra*>%. «*M I*. «fti!bSP3 9fc 

&zfmmw&4 o [Ccfcot*iiS3 8 o>«Kw*fiiics 
Hicfl«ic'**i^ft«ai-r 1 fc*i;«2j» 

AJgHfilU, 7 3WH3J«xlc»oT»***L. CCOSlx 
l=»ttf fe«fetf»2S»tt»B»4^ 7<D^fC. m 

ft«6«(*^ & * * PUMai 4 s iz cfc o r am n & 

«a>ffiM36«»***L. ffi ««fctf«2 9lttKtt 

«4 f 7AtSSSI=51«L-CBWL-C**»B«W8 3&t. 
¥iiffl5 4 2 t *or»**#t*Hf**ia>T*»9 
LtM*Sy r=»or*»MBKS*t. *4fegi54 3(c 

i kmj&ftizmmmzm&zti&o &tz. zom^m 
r*i*. maiz^rmmmm K7A3 7©m^&?8&^ 

*#»y F^A5oir-jie*»&*tfca>%iz % 

+ *»0»*«4 4|Z*oT»**#lfc«»*C#ia>« 




[0063] zonMtffthmiz&zm&JjmT-i*. ±sfe 

tt^lS3 8(DMi:, C<0*HIMS3 8(zJ*-r*aft 
ftt»4, 7. ^ffl»9*5j:t;«l»»4 4a)fiE»JjDX^ 

*3*0)#«a3»ttlcJt*LT-Ji»»bLfc»»'l 

[oo6 4] 01 3i*. » i <D3ififia)^«s<oa«sffl«a 

LfcjEBB--efcft. C0>*ftf*». H3CD^:«1 tKK 
ft-^^JU»*±*»fc-r*jE«**l*»»L-CjE«* 

iE, A<D«a«5 1, 5 2*. CJh.&<BIBlCiz/<U— 

5 3 ur»JB Lfctt»-ea«?Ri3#(5i-r s c £ 1= 

[0 0 6 5] o^iz. ±ib«/%i-J3c+-BjE, ma>mfii« 
si, 5 2 0«tt«i»ivciBirr«. K*fitt. aitt 

Btt«4, 7 fccfci;¥«ffl9<D^ffima)J5^d ! 1 (El 
UCBJ§3f) ^20//mSa-C. **6«5 0»jSlBBfa)«^ 
d2 (Billed) *<30~40/imB«"C*-3T* C<D&i 
*Mll5lcH3'lc^Lfc*»<D[Htt1 5*^ffl=»fiE*4i 
Tfey. 4, 7<D#*CDlI^PBl<jr>J?<*d 3 

(Hi few**) 35«0.35mmg«i:«:*»tt^Lfco * 

K2*M«a>EBxa*«fc*ja-(fO. 30mm8JSlza: 

[006 6] lESfi 5 1 I*. ±EK« 1 OfS® (ZiE®^ 

*]*llLtg*Ri6 (SliCp) cfc 

*»<b=T/*;uh^ ««atltfl)CM.c (*;u#*i/ 

;ux^u» <t£7jc<fc#|cjlj$LT. ***35<17-19:% 

1 <7>ifi® (CO. 65mm0J5^IC^S LtgftlH 6 %]&f& 
U Ca>Sft»IB6*ft«*-frfcO)%s BESLT0.45m 
m0>JV*J: LT« fi*3b«390 mm*(?W35mm (1mm 

oa**r***»5**tr); a>^sfe**-r**»ttic 

W»TLT..8«*<3000mAh<&IE«fi5 1 *»fc 0 
[0 0 6 7] fi««E5 2l* % y^>^>y^^;KD 

nBlcMdflftm LTS*Wi 6 ZMtfLTZZ t \z 
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*SS*J£ LtOSB.R Ufl/>-^vI>-7 

><— K PTFEfe«fei;cMC^**i:*l;iaiLt, 

(Of^SlCO. 42mm0)jl^|w^ LTStt JM 6 * J&J$ 
U C<DSttR»6*ft*4-frfca>*. ESL-C0.22m 
mOS^tLt, fi*A«440 mmtBi^mm (CCD*! 

mmoin*w-rs*ife^5*#t;) 

10 .»fc 0 

[0068] fir, auftttmaw5 4o>— ^aicftu 

Lfc»««5 2O**»5 0>«lBecl**JK»ftlcj:or 
JMMMB«5 7#tt£**U »«ttflflS5 4a)tk» 
«(::S«bLfcjEa«5 1 <7>#ifegP5CDSg@ICli}gtn:J§S 
l=*oTIEaffl*««5.8 3^tt$**iT^*. 

X59fcici* s ±BMMitfc'6?, ssts^ifeac 
««a*5 4^*»stu. ss>i=«#j« 

a«*-*i* 0 W(D^C, a»y— X5.9<DBBn»l*. 

»Pffi6 0, . S*#6 1 . h 6 2fcJ;^ 

20 Jl^-V^^6 3Stt^fiTTtt*»Pft6 4*<»AS*l 

iLtMSftt^*, Mafiosmffi5 7ttmjtii 
x 5 9G>js^i->g}£ic<fc y !Ea«ft«a 

5 8ttiEffiO- K6 7 £4tLTjfa&6 0(C«ft»«* 
tlTt^o CtllCcfey. #fi^3000mA hCOif^C^-r 

*X>a»4<4ltjft S *it i**. 

[0 0 6 9] ZO — y^UTKXaWJfe-CI*. CttOiEa 

as 1 ur«*ffli^6*iT^fc*att*a^fl. 

€u ?8ffilCiSLfc«t*feSB5*jEffi«lftBi*5 8lc5tSIIC 

8te-c**a>-c. a«a>a*ibj:a*ttttc!)ri±&'ca 

»m^ttA<fS]± L fc ti CD ft y ; * & iZ. ^^^bfC J; o 

*y. ««*aa>it*ta*ffl«iLr^*c^icj:oT 

7jc^sm?fe[i. jEmoaa«5i r 5.2izfe(ts,-s»i 
a>s*»2iz»r««»«**«a«>rKL\a>"-c. sax 

20>lltt*i:l^fc^»ft^i:*L^ct/i>&, i^^*5i 
St^Ct^Tf^-So jEfiO>Baffi5 1, 52 * 

[O 0 7 0] 

[^B^ojas] u±a*3i;:. «ano*»maa«fs 

50 *4xtf. »«$Sm<k$*ifcXg*S^ci:lzJ:^-c^ 
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7g®>nommmmt$;izm<u i J. m 

# ? -f *" * Kzftil * 1tZ C t A<-C- # 5 1 i: 

tic. mmfift©^*£&*fflsij-ci*&-i:^t>. 

[007 1 ] *fE|g«7>m5fefflS1lffia)iaiit^j£l=«fe*l 
(i, ±^tTSi:*5yiRlHT?jiiligift*-y-C, *<D±M 

zztiz&y^ isssjij^x y •> \*tni &&xs&2m& 

©ttiS?i:^l^l^l^8#|z-^JiE■e$•SA^t), ffitorfs* 
[oo7 2] £t=. Bifefflms«rote<7)§iJt^'C-i*. 

MlZfiEff^OXf £ C Sttcoapxigjt $±(f 3 

[0 0 7 3] B*/8B&«0*'bl~'ftil<D§l{jI:£& 30 

■el*. m««ttii£K<fcy;&»£§m-r&«fc5l::Lf=CD 

Jglc«-r63SfflfKffiSStoJSp»]Xi:Sl5lB#. fio3Sg|M 
left if. £j£te*<-JilR]±LTM>Si:&=iX h^-t? 
>£0£;ri:*<-e£&,t:±:*,f=, ^tf)T»^b U?=S*t 

[Eisro^m^iftBj] 

[si] *sess©f& i omMommz&zwi&mnmtiL 

£*-f*ffi»TiS0. 

[0 2] f3i©m&fflB®1SI=fclt*;&»£^&« 40 

m» - 

[0 3] !S*ftltlH]db«£^fi£Lfc^£ro&#<&±tt:£ 



[E4] *%w<j>&2omM0M®izm&n&mnm& 

[0 5] |^±0«:*t*Uv^P*Sr'SSjfr-i.S!jt*iS 
[06] (a) ttfl±SUt£SI~fcMt&±§!!<bTI!!<!:<D 

m#-£^#;mz&j£mz7*Ltzwm®. (to it±mt 

TMk<t>®fr-&Mz£^T&mi'- hlzBtiL$*ltzX>) 50 



[07] f^±o«:*t^p-^ y-^-esut-r*^* 

&lz«SK2£j£g£ijVr^SB<WlM0. 
[0 8] Pi<D«:*rSBjS«ftii^SJt-r*®aS^5ilc 

[09] (S±<Z>3{i£gBlcfclT&®8?;eTtb K7ASSt 



[010] |^±(DmS?«ftti K7A<Dffi*U-C^Lfc-SI5 
©«JIiffl!l00„ 

[01 1] 0 8OA-A^-e«iffliLfcS;^:B5f®0. 

[012] 0 8O>B-B*IWiS0 o 

[013] m±<Dnmmnmtii2m^xmmLtznm2 

*-r-a5^BftfciE®0„ 
[»#<0U4BJ] 



1, 1 


o S# 


2 a 


Ml 


3 &Mv— h 


4, 1 




5 & 




6 rzvanm 


7, 1 


2 !&2Mttl2fcHa* 


8, 1 


3 &m$w\ 


9, 1 


4 ¥M 


1 7 




1 8 


±ss 


1 9 




2 1 , 


29 aai 


2 2 




2 4 




2 3, 


3 O 


2 7, 


2 8 flnxn— ;ix 


3 1 


h««* 


3 2 




3 3 




3 4 




3 7 




3 8 




3 9 




4 O 




4 1 




4 2 




43, 


4 4 &ifeS5 


4 7 




4 8 


PBSfflS 


5 1 


lEfiifi 


5 2 




5 3 




5 4 




5 7 


-jmmjmmk 


5 8 
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5 9 «Jft$— 'X 
Y tikljft 



y RJU^fS] 



[01 ] 



[02] 




7 9 7 9 7 




[03] 




[04] 



11 O] 



13 




12 14 



17 i 2~®2nmtim 
1 3-&m©*»! 

1 7-EEJg=y*;V«>^&!5 
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[0 51 mel 




2 h 



[B7] [B9] 
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[B8] 



3 3»>wm 

3 7-«««faiK7A 

4 0«*»itiima 




vy///////// 77 / / 7 




4 

4 2 »Yffl® 

4 3, 4 4-$ttmii 



5 


57 


6 I- 




5 2« 




5 3« 




5 4- 




5 7« 




5 8- 




5 9- 





(51) Int. CI. 7 



HO 1 M 



4/66 
10/04 



F I 

H01M 4/66 
10/04 



A 
W 



02)%w% mm h& 

^BRjspmm^pmioo6Sife taTiffi 
guttx^ai* 50 
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F £ — A (##) 5H017 AA02 AA03 AS02 BB06 BB16 
BB19 CC05 DD01 EE01 EE04 
EE05 

5H028 AA05 BB03 BB07 BB18 CC05 
CC07 CC12 EE01 

5H050 AA19 BA14 BA17 CA03,CB16 
DA04 DA06 DA07 DA08 FA05 
FA15 GA09 GA22 GA29 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 



LTBLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 




